% del (X, LI , L2 ) L2 is obtained by deleting X from the list 

% (element, list, list) (i,i,i), nondeterm (i,i,o), nondeterm 


del (X, [X Xs] ,Xs) . 


del (X, [Y Ys] , [Y Zs] ) 


del (X, Ys, Zs) . 


Ll 

(o, i , o) 
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QUESTION ONE: True/False Questions: (Use F for true and T for false) [8 ptsl 

I \ *"p Ada allows the programmer to choose normal or short-circuit evaluation of boolean 


(2) 

& 

t'4> 

5) 

6 ) 

8 ) 


T 


3l 

r 







r 


10 ) 

11 ) 

(T5> 

14) 

15) 


TL 


T 


T 


£ 



SL 



£ 


expressions. 

A variable of a derived type is incompatible with its parent type. 

A subtype variable is compatible with its parent type. 

A sentential form consisting of only terminals or lexemes is called a sentence. 

Java programs are less reliable than semantically equivalent C++ programs. 

s V O . 

Dynamic scope is based on the spatial textual layout ot program units. 

Having a rich set of data types and structures can significantly reduce compilation time. 

Row-major ordering of an array occupies less space that column-major ordering.. 

The grammar that produces two different derivations for the same sentence is ambiguous. 

In most languages, all numeric types in expressions are coerced using widening conversions. 

The value of x in the expression: x=7 - 3 *2 could be 1 or 8, depending on the precedence rules 
With dynamic scoping, local variables of a main program are visible to any active subprogram. 

Dynamic Type Binding reduces the execution time of programs. 

Subranges of integer types are not compatible with integer types 

Dynamic binding increases the compiler ability to detect certain kinds of type-level errors. 

To increment the value of K in Prolog we should use the 4 is operator as follows. K is K+l. 


A1 


I 


QUESTION TWO: 


Fill in blanks Questions (See some answers below) 


[18 pts] 


1 ) Functional side effects occur when a function changes a two-way parameter or 


in art LqC-*A 


2 ) 

3) 

4) 

5) 

6 ) 

7) 


“int *U=NULL; cout << *U; ” suffers from c ^ problem 

int const k =99; char h [k] defines a tres^ d*\H.***+i i'c length string. 


u i 




, while the “2” == 2 produces 7Vle-< 


Variables bound to storage only when they are assigned values and their attributes are bound every time 
The value of ^ ^ bu* t-j r< o/fl attribute on a parse tree depends only on the values of the 


* 

attributes on that node’s children nodes 


they are assignodare of 

In semantics, mathematical objects are used to represent the meaning of language constructs. 


8) In mixed** mode assignments, the coercion takes place only after the RHS expression has been evaluated or 




03tP&&enjd- 


9) 


To solve ambiguities in arithmetic expressions, language designers include 

c, gft hi £ 


c*-f- £v-c_ 




rulcTYrTifiETa^guage syntax. 

1 0) A multi-dimensioned array in which all dimensions (rows, columns, ...) have variable number of elements 

is called "S' 

11) An extra cell that is a pointer to the actual heap-dynamic variable is called bo<^k S 



—^12) The dangling pointer problem is solved using 2 ways: tombstones and 
13) The compiler must generate for ev 





■14) The 2 automatic approaches used to reclaim garbage in the heap are: garbag e collectio n and 
15) A O'UorUr ,r one in which the result of an expression is determined 


without evaluating all of the operands and/or operators. 

16) For the following C++ declaration: “int F[200] [ 1 5 0 ]; ”if the base address of array F is 2400, then the 

address of element F[80][32] = &£> +- ->f> T* £ Q -k. I *? y — £- 3 2 - 

17) The access function for the C++ array declaration: “double t [100] is t [75] = base + fa £ 

18) "int a=22,b=4; float c; c=a/b; " if operand coercion is done before assignment coercion 

the value of c will be X* 1 1$ 

linked list, binary tree, CPU-memory speed gap, indirect addressing, tombstones, associative array, braces { }, 

Perl, locks and keys, primitive type, reference counters, jagged array, rectangular array, packed BCD, unpacked 
BCD, Access function, parentheses ( ), brakets [ ], APL, Ada, dangling pointers, statement decoding, denotation^, 
operational, axiomatic, inherited, synthesized. 
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QUESTION THREE: 


[15 pts] 


1) 


2) 


3 ) 


4 ) 


5 ) 


6 ) 


7 ) 


8 ) 


MCQ 

An example non-associative programming language is: n 

(a) C++ (b) APL (c) Java (d) Ada e) none 

What it the meaning of a comma “ , ” in Prolog? 

/§) logical and b) logical or c) end of statement d) logical not e) none 

A defines a collection of data objects and a set of predefined operations on those objects, 

a) array b) descriptor c) variable ^pdata type e) None 

The function that maps subscript expressions in the array reference to an address is called . 

a) Unit b) Negation fZ) Access d) Member e)None 

A procedure P 1 is a static parent of a procedure P2 if: 

a) P2 calls PI ^ )p2 is nested in PI c) PI calls P2 d) PI is nested in P2 

Which of the following strings cannot be generated by the grammar? 

<S> -> a b <S> | c <S> | d '<E> 

<E> - > e <E> | e 

a) abede b) ababccdee c) abedee 

A procedure P 1 is a dynamic parent of a procedure P2 if: 

P2 calls PI b) P2 is nested in P 1 1 calls P2 

— is a programming language that supports implicit declaration of variables. 

/ji) FORTRAN b) Pascal c) Java d) C++ 


(5> babed 


e) none 


d) PI is nested in P2 


(jl^stack-dynamic 


e) none 

9 ) Which kind of storage binding is needed to support recursion? 

a) static b) explicit heap dynamic c) implicit heap dynamic 

1 0) One of the following is NOT harmful for language readability. 

a) Operator Overloading b) Feature multiplicity Presence of Boolean type 

d) Large number of basic constructs e) None 

11) A category of languages in which computations are mainly specified with variables and assignments is 

(a) Markup (b) Functional (c) logical ^Imperative e) Object-oriented 

12) A is a collection of memory cells that stores all variable attributes. 

a) data type /^descriptor c) Scope d) Lifetime e) None 

13) The code to access any array element must be generated at time. 

^J>ompile b) run c) load d) language design e)None 

14 ) a is used by compilers for type checking and building the code for allocation /deallocation operations 

a) data type /“^descriptor c) variable d) array e) None 


1 5) For every assignment to a subrange variable, the 

a) accuracy ^jj)*anges^ c) types 


are checked for compatibility at run time, 
d) balances e) None 
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QUESTION FOUR: Given the following code in an unknown block language: 


|8 pts] 


0 


2 ) 


6) 


7) 


01 int x = 1; 

02 int y = 2; 

03 int z = 3; 

04 'L "2 

05 int foo(int a., int b) 

06 { 

07 { 

08 int x^= 4; x £ 

0 9 a = ^ f barf^J; 

io } ^'^rr-f^-4 

12 return x + a + ~b; 

13 ) & 4 V 4- 3 

14 ’ 

15 int bar ’(int c) • 

16 { , • 

17 x++;^ 


<r O 






r. 

C 


lo. 


/ ' 2 - 


7 


_ *2 

/ ... 


-7^ S 


C + + ; 


. ^ 


l • 


t ’ 


- L 


18 

19 return c * x; 

2 0 } 7 •' 

21 

22 main ( ) 

23 { / i> * 

24 printf("%d", foo(y, z) ) ; 

26 } 

I 

What is the output if the language uses pass-by-value and static scoping? 

\5 

What is the output if the language uses pass-by-value and dynamic scoping? 




% 




3) What is the output if the language uses pass-by-reference and static scoping? ^ 


4) What is the output if the language uses pass-by-reference and dynamic scoping? 

2^ 


3V 


5) What is the scope of c? 


y^**v*+» * 




What is the scope of the x declared by the line “int x = 4;”? 

2 b> 1 



# b- °\ -i 

What is the scope of the x declared by the line “int x = 1; ”? 









8) What is the scope of the y declared by the line “int y — 2; ”? 


# 3 1 / b 






tv pYtxybi^ 
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QUESTION FIVE: 


Programming Languages Syntax: 


[10 points] 


'r^ 





t 


* 


Write ONE EBNF rule equivalent to the following BNF rule: <expList> ::= <exp> | <exp> ; < expList > 


<CdYf+ t s, ' : - t 



Convert the following BNF 
<E> : : = <E> * <T> 

rules into an equivalent EBNF.i >■ f ■„ ; sh > : ; - '■€ f- 

<E> % <T> ■ <T> ; $ 




<F> 


= <id> 


<int> 



ct> 



< f 


TV '> 

-r iy<t? -*• \ < r> A <C? 

C7 \ ^le^uivi 


x. 


A signed float value <float> is a sequence of a sign (+ or -) followed by a sequence of digits followed by dot 
followed by a sequence of digits. Examples of accepted values: -7.6, 307.80, -0.2, +20,34567, ...Write ONE 
EBNF rule to describe the above definition of <float> values. . ? ” 

r c ^ < j «■ ^ : 


<E> 

:= <E> * 

<T> 

:= <T> + 

<F> 

A 

W 

v 

II 

t • 

<D> 

i — i 

o 

II 
• • 


Given the grammar for expressions, answer the three questions that follow: 

<T> 

<F> 

<D> 

2 

1 ) Draw ALL parse trees that can be constructed for the expression 6*7 + 4? 




> 



I 7 


^7^ 

l 

i 

*c> ^ 

i 


cl 

t 

I 

1 . 9 7 

I 


I 

•f 




\ 

) 

q 


2) What does 4*6 + 5 evaluate to? Give a number representing the result. 
^ 




3) What does 4 + 6*5 evaluate to? Give a number representing the result. — Q 


) 
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QUESTION SIX: 


Prolog Programming 


[6+4=10 points] 


What Prolog produces for each of the following queries? 


a) ?- [1, 2 | X] = [1,2,3, 4,5] . 

/ - th* >*\ 

C) ?- X is 15, Y=X+20. 

/ ^ y- 2,0 

what 9 ( [] , 0 ) . 

what 9 ( [A|B] ,F) what 9 ( B , C ) , F is C 
f) ?- what 9 ( [3 . 5 , 4 . 75 , 2.75] ,T). 

7~- // 

■ Write Prolog predicates named “del" to delete 
new list named L2. 


b) ?- l+2>=l+3. 

if (V<=> 

d) ?- X is 50, Y is X*2 

y - /oo 

+ A. 

g) ?- what9 ( [5 , 6 , 9] , U) . 

U =• x -° 

i given item X from a given list named L 1 to produce 


i (X/l !> 


L_> i 


QUESTION SEVEN: 


Variable Types 


[12 points] 


L 


c 


The following program illustrates different types of variables used in C++ (static, ...)• Carefully 
study the program and answer the questions below. 

1) #include <iostream> 

2) using namespace std; 

3) void tester () 

4 ) { 

5) static int stat = 3; int aut = 0; 

6) stat += stat; aut+=5; 

7) cout << stat << M \t" << aut << endl ; } 

8) int * getlocO 

9) { , 

10) int * temp = new int; return temp; ) 

11) void loseloctint * ptr) 

12) { 

13) cout << endl; delete ptr; } 

14) void main() 

15) { 

16) for (int i = 1; i <= 3; i++) tester () ; cout << endl ; 

17) int * ptr = getlocO; 

18 ) *ptr = 100 ; 

19) cout << *ptr << endl << endl; 

20) loseloc (ptr) ; 

21) int * p2 = new int; 

22) cout << *p2 << endl << endl; 

23 ) *ptr = 250; 

24) cout << *ptr << ’ \t ' « *p2 « endl; 

25) } 


a) What will be printed after executing the entire loop in line 16? 


S' 


b) 


The lifetime of a variable stat begins when 
and ends when • 



6 

/^ 5 

S 




c) 

d) 

e) 

0 


The type of a pointer temp defined in line 10 is c-^-w - 

The type of a variable pointed to by temp defined in line 10 is c^X-r K-to-p ofy w 

The type of a variable aut defined in line 5 is 3 (zsi zJsi a. c 

The lifetime of a variable pointed to by temp begins 


and ends 


g) The lifetime of a variable aut begins 

and ends H — 


C^dLLe J 
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